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(57) Abstract: Before an EL device is installed, its drive circuit can be tested. An active matrix display has at least a substrate, an 
electrode for a first display element constituting each pixel provided on the substrate, a first transistor (Q2) connected to the electrode 
and a current source line (Is(m)), a second transistor (Ql) connected to the gate of the first transistor (Q2) and a data holding signal 
line (Data(m)), a holding capacitor (CI) connected to the current source line (Is(m)) and the gate of the first transistor (Q2), and a 
third transistor (Qt) connected to the electrode and a gate signal line (Gate(n-l)) for a second display element adjacent to the first 
display element and adapted to cause the current flowing from the first transistor (Q2) to the electrode to flow into the gate signal 
line (Gate(n-l)) for the second display element. A testing method for testing such a display device is also disclosed. 
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fc-f«#H*J4, T F T»R_hic^ h V * xWcmtiLZtHtv hD^TWIS 
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Trl^U ^OKWi"*? ( S ) ^M^l^tl^ Cfc^-*«0Hf #£|=|] 
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©y-^T- (s) H'wy«f (d) t(Dm<Dmm^m (mo tmmzti. 
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io ti^ mmmbmi(Dmmmmm (is ( m ) ) b^n^tim^ti, mm^ 

l^)h7^^ (Q2) b, mmi(Dh7>i?X* (Q2) (Dtf—hby*-?^ 
nmm'HrWMk (Data (m) ) bttfr^WgmtSfo, ifl©h7^^© 
^^^-h^^^^y-hif-^SB^ (Gate (n) ) <£>HUEE 
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mmmi(oh^^j^^(D^-hb\z.^^mm^, mmmzo v?^*?** 

(Data, (m) ) fabmmZfrZmjZiS Sfc&O^W* (C 1 ) 

BUfB«a^, H&ia^^^ttSUO^^ffi(^^h{f-§-ia|| (Gate (n- 
20 1) XteGa te (n + 1) ) b \^<DV-* t K W ^^H^ MISM 1 <Z> 

(Gate (n-l)XBGate (n + 1 ) ) -i:^< J; ? \^o>Jf~- h^fljij^p 
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(Data (m) ) ^fe^*n««BE«^i!jt«pr«*:J6(Ofi^i« (Cl)i, 

mmmttmr-hmwm. (Gate ( n ) ) fc^^y-** kw>« 

«S*t, OTB^^tW»J©^«^ffl©^-h««lll (Gate (n+1) ) 

l^h^^^^^bmflBmte^Sm^S&lB^-hft^IBa (Ga t e 
(n) ) -ti<!3©h 7 ^^ (Q t ) i^-C^57^r^7Vhy^ 

*>^-h^ »H«Rrt^ttliAiMej» (Gate (Common) ) Kttft&fer 
(Drain (n) ) fcftttSfLTV^lM**, h 7 y^^s pao 
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IB^^» (CI) -^m^IffeS^^^^i:, ^*^^^^i:OTj03fe 

^m*m<Dmi<Dm^<Dm&*$£z_T, wmnzoihy^j*? (Q t ) c^-h 

Tl^$IJ^£rfflV>T, mmM3(Dh9>i?X* (Qt) ^bTtulB«^^ 

(is (m) ) ^^^tL^tL^^tb, mm^m*<D*is®;M-$i*ittt7vtffi&*: 

©^-^^Dx.6)i^sm£E•C^LTV^5^l(7)^7>'^^ (Q2) 

(Q2) ©^-h*^*ffiWH«*ffi* (Data (m) ) hfc 

Sy-hff^-IBa (Gate (n) ) ©«ffi-e8l^UTV^fS2 (q 

T-t&wmmmm (Data ( m ) ) ^hm^^m^^m-r^t^^ 
nmm. (cd t s mmmm (no) tm^m^m^tmm^m^rmco^- 
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Bi^StS^t'feoT, mmm2<Db7l/i?x* (Qi) oy-h^U#U 
TlfrlBfiy^Sfl: (Cl) teftffifSrtfa&s^s,;^ fcS^©*^^ 

<a&2mtozmt£jnx\,*zmmm&m^Ts tm^^x—v (do *^ltm 
mmufr kmtiznm&itttmtfraL&mi£tz x^y^t &#A,-e& zm^mm 

znmt, wzmmkmmmmm<Dmi<Dmm (is) tK^ti^thmmistizmi 
<Dh7i/*sx* (Q2) &ni(Dh?^vxfi<D<!f*-hbnmmtti**.zit. 

»<W"-^)WI«i(Data (m)) i:^^i^5l20h7 
(Ql) fc % ^mi©h7>-^^oy-hi:gf|BWmffi^M2^gBj^ 
(Common) £ fc*tb-e*lSBKI»**L5lWSF« (Cl) fc % imilOhyy 

tuiE0 lohy *<©^*- h t K&mznzMffi&m ccf b) t^/^r^ 
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Mmm2(Dh7>i?X? (Ql) (D^-N(C^$^C^-h 
(Ga te (n) ) £$IJ#PU l!irfB|g2 h 7 * (qj) ^-^.^ 

ICLT^icU HUlB^-^^Mf-^ia^ (Data (m) ) <75m/££l!ulBSj| 1 

(Q2) mc#*., tmmm* cc n ^t&iaA#ws (c 

f b) JcmrSrW^-S^^y^, flMB*l<Z>ttEE (VI) Srife^***^ 
ttB»2(0h?i/i;^ (Qi) ^icu, MIH^-^^ffifi^-Sa^ 

(Data (m) ) fc^£;h,;fcm^Jfe#fc^*C\ S&fB&t^fi (CI) |c* 
r^T\ fftfBSg 1©1E (VI) fcJ^S^S^y^iclavvC, HufE01O« 

^>^*5ii^, H&iami^«ff (vi) temminv^is*?** (Q2 ) ^ 

ift^-f-S^y^iMf^ jffffE^M (Cl) fc*^6,tbTV>5«^*Sr^«)y 
*yhLTj8<^y^$fe|c^tfH|K. N mmitoWZ (VI) *Jfe>£* 
S*^5^|E*IVVC, ttrtEJ* 1 ©*JBEtt, *WB*l©h?Vs>** (Q2 ) OM 
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KDb?^*? (Q2) (D?-bk ; r-*i&Wmm^m (Data (m) ) k 

i^ti^etimmzti, ^(o^f-h^-hm^mm (Gate (n) ) ) &mmz 

flX\^^2(Dhy^J^^ (Ql) k, ffimmi<Dh9>i?X* (Q2) 

5 h kmmw&mmwm. (is ( m ) ) t K^ft^thmm&tiz&w&m (cd t , 

ftrfBUltf) h7^^ (Q2) ^^->-o^^^^ L< 5^^ <J;oT ^ (D ^^ 
J: 5 B&l5»Si! teS'J^^fff^Jg 2©h7 ^i?* * (Q 1 ) O-y— h 
^g^£*LTl^IEli (Ga t e (n-1) ) k KmmiStl&Mffimm (Ct) £ 

tf&tcvxDmmhs mmmtm^WMSM (is (m) ) t\^^nmm^ti?>m 

l©b7^;? (Q2) IIl©f7^^ (Q2) (Dlr- b kv*—?j% 

wmmmm (Data (m) ) k^ti^timmzti. zw—biz.?— bm-%- 

IS|§L (Ga te (n) ) #^i^£*LTV^||2 <D b 9 # (Q 1 ) k, t&IBH 

15 l©h7^^ (Q2) ^y-h^ttflBfl^Miaa (I s (m) ) ktttltt 

mmzftzfew&M: (cd mmmKDb^^i/** (Q2) a^^^^ 
^^y^^ (qi) (D^-bkKwmztiTs mm^-bm^mm (Gate 

(n) ) l^mZfrZMffi&m; (Ct) ££#/^ft5T^7V:/-v h JJ ^xl© 

20 ^^g^^-r^ 0 

/T^^StS^TfcoT, Hufa^2 0 h7>^i? (Ql) ©y-h^l 

25 ut, f&iB^^* (cd ^m^if^^^:/^ ^M^m^m^-ki-i 
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^m^<D^^m^tc^^m^(D^b^M^bti^mmxmmvx^^ 
m i <d b 9 *t,mmi<Db9 ^<o^-bk r-tammm^mmk 
K^n^timmtsfas mmi<Db9^j^^<D^—bmm^ s ^(D^-bicmm^ 
tizj?— bm^mm<Dm&xmmi,x^z>n2<D by>^^k, ^t<D Kw^a* 
mmmmizmMzth, ^(oy-^^n^o^- b^mmm^m^m^- bm-%- 
mm^mm^n, mmmi <d b9>^^^^mmmm^mti^mm^, mmm^ 
m^-m <d b m km<m3<Db7i/i?x#t&^A,xf£z>T?T^^ 
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ffitsti, mm i<vb ? (D?- hnm&. ^w—bizmtitztiz^-bm 

my^^r- F&frvxmmnm*bmfo%mm&frnmffim%mM^zx : ry7' 
20 ^zmi-tztcftcDnmb, mmmtmi<Dm^mMmt\^ti^thmm^^ mm 
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* tc^ ±m<Dm 6<d\ ^-rti^com^mu^m^m^ sr^s-r s xmx &> o x , 

tcmm±^^titcm^mm:^—m^^ h-r^tc^<D^cox^<o , m&stix* 
fesiKin^v^ssw^sEts^^ ^(D^mm^mfeztiz i><Dx 

20 <Dmfrtbm&ir%m^mw&hMi$ik-tz>h(Dx&z> 0 u^ox, M^g^ 
<dx\ wmmK^-mm^nmvxm^^ti^m^^ x^^tm^^mrnkfa 

25 Z>h<D$:miR1-Z>Zkmi-'&V\'\ #nf^^mi--5^m^<^^-7 p ^ 
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x^z 0 ^(Dtc^ rrt^ELifi, jEimAmt, jEnm&mk, m^tmt, 

10 M^ffi^ftlfcl)! 

Ilifi, Mi^itt, A~CfcJ\ h7^^ (Qt) ^ffiVNfc^^, 
D*3«J;^E« % (Dt) £/BVNfc4§1^ N Ftt % ^ft (Ct) *r/BV^ 

hv ? xmm^mm(omm±<D\mmz*3^x, b ? * q t © k u 

(n) tcgEttb^itB^ISr^i-iHll&H-efcS. ^70fi, % 4Hfc5cf*»W©jR 1 



WO 2004/055772 



14 



PCT/JP2003/014435 



f^j-y-? by ?xm&^mw<Dmfc±<Dmm&^'tmmmx*hz 0 mi om&, 

m 9 m iZttfo-fZ ^WCDHS 4 O^S^Tfc Z>T?*r^^bV? Xf^i 
SOKte-hcoHJ^^V^, ^©^^^O^Ii©^ h^Ga t e (n) 

fcmmistcmm*7r;'f\Bimmxhz> 0 mi imn, i i@©Efcmts*^© 
©ie^iiit-fesT^f^^hy ?xmm7Fmm<Dm®mxfoz> B mi 3 

0©A^ ^1 2m<Dm6<DMmmmiZ.&^T, Ql^tFQ2|£nI©h7yi? 

4-7°x~tbz>mi zm<DA<Dm&(Dm'fitmwirtt)jb(D*^ * hTfe 
*£^v\ Q2\^ P m(Db^iy^^^^m^tcm^<Dmm(Dmmm^(Dm^mx^ 

tctb<D*4*i/^^^ hx *2bz 0 mi smn. msm^mmmm^f^y^^ 

-^t^m^ct^mmvtcmim(DFKM^'r^mm(Dm7(Dmmmm^ 
7Fi-iM}%smxhz 0 miemte, mi smommcte^x, ttctirseo^ 
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-bX&>% 0 %19m<DAl^ Ml 6H©2£B-r5H*{JlfeV^T, h7>-^^Q 
l^it^Q2fcnM©fc(0*^t-5TOliIKSr^i1IEII&BI-C*)S. B«u Ml 9 
0OA©|EllS©ihf^Sr|ftK*t-5fc«>O^^ 5^^- bXh% B I2 0i», ^ 

W*«jZWBIc:38V^, EL«| (LCD) *©^«r#ft£fcMararafc«>K: 

&£lt riToj mm*xim$Frz 0 u>>u swiwu nots* 

®®k*Mj&vxmmTzm^mm-mmm^mtet><Dx&z> 0 ^m^- 
kisx&s miA-micxnbr^i?** (Q t ) &m^itim&, hid^ 

OTlEtt^rf— K (Dt) *JBV\fct&iS*r N BlF»»i (Ct) £fflWdtl 
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ommmmm (is ( m ) ) tK^ti^timm^ti, ELi^©tyti^t7 

(Q2) k, mKDh^lsi?** (Q2) <D?- h tmmm^*-$X.Z>fcib<D7 s - 
^^Wmm^WMi (Data (m) ) k\C*1Veiv8£LZti, Ml<Oh7>i?X? 
(Q2) ©t^iffcllt?^!?:, ^^y-h^nxLfctbSttl^J;^^?)^ 

X.TV^|g2tf>h;7Vv^ (q 2 ) £ % ffl^ga^ (l s (m) ) ^ 1(Dh9 
10 i/^** (Q 2 ) (D^-hki^tl^thmm^tl. M2<Dh7>Vx* (Ql) flS 
*^WiM<Dm^ I20h7^^ (Ql) ^UT^$tb5^-^fflO«iEE 

«-s-*rfitfH-30y^* (ci) k, nmk%Lg'rzmmkte%i<Dmmmtbz\ f vz 
mwrrz>mmm<Dmm (Gate (n-D ) kimmz^ mmmmmmm 

15 Zk\z3:V, B&iamiOh^i/-^^ ( Q2 ) ^bt&lE«te^nS«^^, ftgij 

<Dmmm(omm^kw<m3(Db7>>z?x* (Q t ) t^A,T^^ 0 

<Dmm$Kte, ^52111^2 0, 3 o^kmm&ti%s*y Kl 0, 1 2^\ s-h*^© 

20 r^T% ±f&<r>*mm<Dm$kte, ^mm^-k vx±m<DM3<D kj^^q t 

25 *D-T5^fcfi x h7^^^Q2^©S8»©tt«t«B*f-5ii:36S-T?#S 
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XfoZ> 0 h7^^ (Q2) ©^-h«£E«r«HlbT«tt (ITOfW) 

•^^m^fiSr^i-So rtlfcfc, Data (m) ^3fS©mjBEtrtt}UT*5# % Ga 
te (n) t«LTQ 1 ^-Ityiat^&^7iat, 

P^m«iaai s (m+l) iaH7^^ (Qt) ©^-h^M^JbT, 
SB LTV^SItOB®^ MlG a t e (n+1) th7V^^ (Q t ) OK 

w^**«tf-5 0 tLt, r©i s (m) m\^mmt$nx\^m,mm- (hsw) 

£ *>H 1 A* fcttH 2 l^flliiCi^im, h 9 * Q t # p m<D h 

Xffijnm tt L£ 5 4: v % 5 fcfcte:, h 9 * q t qy^f- 
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"Ctt* *fc4«fift|&i»Tf*5L_ga t e& (@lB©Ga t e (Common) 
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n (n) |feSr$fotC|a:Jtr*5«5. £©JfrfcfcEi»Dr a i n (n) thyy^^r 
Qt^W^Sr^LTV^ ^rUT, H«CfS|| (Is (m) ) f^f4£<z>*ffcfc 
SStor a i n (n) (H^Hrf) ^WfifrtZ) itiuilj, _h|B©» 1 *5 

.tog* 2 o^jfentit^ pmkk:, m (c^ctL § mm &mfe-t z> c t &x% 

i«©^-Mffc5Gate (n-l)^Gate (n + 1 ) *$«H£flM-« 
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arCifcSGa t e (n) , *fcfaHW5i-«mU«»ffiO^- Mft-C*>5Ga t e (n 
+ 1) fcSVMiGate (n-1) ^bmffirfZ Z b i>X% Z> 0 £<£>»£>«r0 5 fc: 

^•fo h 7 ^ q 1 1 q t *s p aof^iciffiirtg^ ^-e& 5 0 

itf>4t^tefri, h7>^^Qt©»©^ N M&mtK £nxMJ£& n - left 

5PflSi<£<7*- hffiiaaGa t e (n) tf>®BE&n — |c tT h 7 ? Q 1 5. 

te (n+1) Ciot, h7>'^^Q t<D<f— hmff&tz — LT;*- 

h 7^^:? Q 2 ^ IT h 7 t ^SlMO a t e (n+1) \ZL 

rn-to ^txr©^, mmmaiHi-i s ( m ) mtzmttstix^zwim (®^r 

iHliiU, Data (m) feilFGate (n) ^ffiV^h^^^Qi^ 

te (n + D (Dm&.*n*-\z.vx*:tibm<i<Dmms mm-tzmm^b 
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H2fc*5VvC\ a@ LTV^<5p^mt^lJO®m©««iE^ (I s (m+ 
10 W-hM5Gate (n) Rlg^bfc^^H} 6 ^i~ 0 ZKDfl&fcfcfc, h 

*fifcKMB©«BEfl| -^IBUD a t a (m) (CigOtff^ffiUT^^, ftg 
-f-^pf^^y— hfflgB^G a te (n) ©lff^n~ttt h7>^^Q 1 Srt 
^(C-f-So wtbfcit), tfff tfiSlD a t a (m) Tf^S^tbSWBEd^ h7V 
20 ^^Q2«D<7*-hfc^$tL5 0 i©^, ^iCll^tWIi^. ft 

25 £©-fcf±,i£BrsHSR<&**B&rat-s h7^^ (Q2)^«^tt^ > 
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Data (m) tK^fL5Q2©>f- hMEEKJfeZXfflfet&Z. 

t£Z$K Mz-tt, Data (m) ©^5£ffijEEli£&^fc < fcfc2j{MSH£U 
^ra#«ttS«^«^ff-T-S!l^i-5::t^j;t9, hy^^ (Q2) <£>«^ 

aii-5®^m^BaHl s (m), a@i--5Si^O^- hJBIEiHG 

ate (n) teg§tt$*L5 0 £f c> iOSJ^fctt, SU(0®KfOEj|jiSr— grj<£ffl 

roh?^^ (Qt) r±, aSi-SHm^tii^trff 5 t^*T5*s N 0 

l^nt^flffi^TEG (Test Element Group) £ LT, **«E«±|i:Rltr , 

m2<D^mvx^^mmttim(Dmm(DmmmMsM (is ( m +D > 
nnmwmmw-hm. m*.&. mtrzmmmmm<D?-hmGa. t e ( n + 

l) (A) fc^-f-J;5K:88RU h7^^Qt©y^?:^5-^i 

mmmmw- bmc a te ( n ) (b) i^tipciitsritr^ 

<£>7*-*flTOStf>fIJ£{l #lBto a ta (m) }-/5fSI<£>Sl£&ai LT:fc£\ 

te (n) (Df&EE&s^ filLT h^^i^^^Q 1 £r — J=L 



WO 2004/055772 



PCT/JP2003/014435 



%LB\.T\,^zmm\mm'rz?-}*m®Mx*tbZG a t e u + d ia 

Th7^^Q2»5ti^Gate (n) «i" 0 iOtt> Is (m) 

itblCj; t) % D a t a (m) ioi^Ga t e (n) ^V^h7^X^Qllr 
Gate (n+1) ©«ff«r^ £ LT*©^i-3H3&^fc7 f -*flH§-fc»ti& 

15 £fc, B^-t-SHKf©^— hfflBffl»-efcSGa t e (n + 1) fi 

p^-rsmm^«^^ffl@amTfo5 i s (m+i) rtttfflurv^ 

v\ tot, ummm^m*<Dm&wift<DMi8.h'j>fo\ 

H2^S3V^, bTV^^®^t«!glJ<7)H^<Dm«iHli (I s (in + 

1) ) SrKW-f^ H 8 tc^-f-J; 5 bv^xfQ t <Dff— h?rttli-5p|^l 
20 ^CM^KM^— hi^Ga t e (n) fclg^ (B) fc^i"* 5 fcg8&U ^ 
7^^QtOy-^^%5-*©BiSftIO^hlGa t e (n+1) |C 

gk£ (A) fc^i-J: 5lzMW£tZZbh'?£Z> 0 ZZX\ HSOfltEftri, h7^ 

IH8^#^bT, ^:^«»ttoaiJ^fe^mPJ-r-5 0 *1\ h7^ 
25 ^Q2©^ h«EE«rfM»UT«Mi^©ttaDftSrfli!l»*t-5„ i-ft:b*> % 
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mo?*— tft&m^nEtM^wMD a t a ( m ) iz.mM(Dmj£*mvx&$ % as 

i--5ilf^^>^— hfflMHi^G a t e (n) ©Ui^'f UT h 7 V ^ ^ Q 1 

Data (m) XMfe&frl&Q 2 hftJEE^LJ^ CTM^i~S i <b S £ 

ft***, Data (m) OR5MJHt«:4»fe < £ 2 U 

^Fiw^^tbsadteSrm^ti-^M^i-sr tti^ h^^** (Q2) <^m^ 
mn~tz>mm<DnffiMmBii s (m) , fe^ra, &n-tzmm<w-hmmMLG 

15 ate (n) ^^^tL-5 0 &tc s ^<D$!j^K:te, ^J«^®^gS^-§]^ffl 

m^n-^^wmm^TEGtvx, m^mm±Kmifx. mmmu^wm^m 
20 m&£itz>zb&x%z> 0 

HI 2 tii^i-Jg 1 ^HJfe^O h7^^QtSr^ KD t T'liLfc© £ 
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LfcJ;?^ Data (m) {^M^mEESrW LT*3 % , Gate (n) SrMPL 
-hfEOfg 1 (D^teli^ £ ^{c, h =7 ? Q 2 Id n SO & Sr^ V ^#^f£ 

^ ^ t% ^-r a— kd t mm^mm^mm £ *k i^^^^ § ^ ^ ^ OTJ 

<£>®*, ittf, i©H*©^MGa t e (n+1) {£^£*LTl^ 0 

X, :©Gate (n + 1) KD t ^iaf5lBE(ut5 - i;-(?ta 

IB^I s (m) ^l^tbTV^IWftfh (m^-fr-r) Sr^T, HitinStt 

L^f^- (H^Hrf) ^m^^^ ^t-KDt^feGa te (n+1) Kit^ 

W©h7^^Q10^hGa t e (n + 1) &*7£nXi>, 
iU^o^ Jr— KD t ^tyt^ 5 ^#^«fc-Ti £ tfS-Tr#*U^«}; v> 0 
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<Dig&^te, *<ommftm£tt%mm\z.wm~rz>?-hmGa t e (n + D 

fc5 D r^T\ Z.(D>f— hj^Ga te (n+1) f3\ ftit5iiilci|tt5 

mm-tZo ^'r.&n'tzmmw-hmnmGa t e (n) ©wee* * -kilt, 

pIh7^W (Ql) £ *V xf— K (Dt) b**>\z.~tZ> 0 %z LT, ag-T 
10 SHKlO^—^fiy^ffioWEE^-iflaMlDa t a (m) fcj3rM<£«JE£|iJ LT:j3#, 
^©«JE|tlcJ:ij, h7^^ (Q2) <7>y— h«rftMl¥t"5, 

y4*—r* (Dt) B&tfdssancgjas^tb, rm^g-b te ( n > 

M^$c£*lTV^fc&, iOData (m) <D«JBEjjfi^DT > h7^^^ (Q 
2) fc^tf— K (Dt) tmtGate (n) fcL«Sfi&tf5Sfcft,5 0 ^tt, 
15 ^tf— KD t i5K<DGate (n) ©«I&ft!M»PU 

Is (m) % &B^SK&©^*-.MBBE|fcGa t e (n) ^jft$tbTV> 

smaew- m^tr) st/bv^ *a«tb^,m^ (o*$ % el^»5i 

20 Data (m) ™5fe£*L5miE}aS r. t tfS"C# 5„ it 

B^SB^©*— /uKJRHm*sW5tHftittlKc53js % Mitf, Data (m) o 

«#W-T?M^i-S^^^«t«9, b7^^ (Q2) ©««E«NtSrf^j»ei!:ai^i-.s 
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Pflif 5 r. £ So 

•7- (B^H*) fcfc&tfSifoiXs ^t-KDtHGate (n) tfliXgffl 

y^^QKD^-hGa t e (n) £jh/rv>5 fc^KWu ftltSB*© 

fcfi, _biB(D^^— KD t(d^rHTb^S^^^v>J; 5^i~5fci?){C, Ga 
t e (n) ©ttflUfrEAfl-H:^:*— KD t ©ISaHlflSr*ffi©«ffiJ; *> 

""MGa t e (n) *r©fc«> N El9tP^ N ilOCf^tfeW 

t'feSVd (n) fc^-Y;*-— KD t <0|&f£&ga*£*TV>.5 o Z.<DWr&\zn, fcffc 

mmmBi s (m) ^^^nfcm^m- (ig^-err) srfflv^Ksweiii&ossHBj&fT 
5rt^#5 0 ttj#^^intt, ^(omm^mvd (n) ^^m^a^i- 
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s^t^iox, mm (i to fcm&&tiz>mmsz.<Dy><$— kd t^tx 

^^tit'fe^Da t a (m) £>fi;J£<£»i^^te:o^Tte\ Mxifi, 
F7^^Q2^fiil:UAiabm«:Da ta (m) <75«JE^ 1 
Vk^tllt£\<^b^ffi£tiZW&iZ.i3^Xfe^(D£.5l£D a t a (m) 

(n) ^tcfommmm (is ( m ) ) }^:^$n/c«^ff-^fflv^T^wbT, 

ommon) fc^ij^tvrv^ 

» 

y-feyh^fT5o ftfrtfjKite, W»*ife5Vl (012©i sm*ftS0 £if 

y-fe^x ht-5o r.*u*. f btsiD^^wsif tassff 
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_l TOiflc f bfcjaifzn&kfrma^T— ^(D^mttj:^ ^frkbhlz. 
h?l/i?x<?Q2i>*7ftmkt£Z> 0 V 1 

< 0 iit% VUV_ITOt©li^t<^5tm V_I TOtf>«JEte^ 
5 »JbfrV\ b#>U VI i:V_s t<Dnm<Dm& h7^^Q2©ifi®£V t 

Q2^V#tfit&^ V_I TOf*Vlldii^bT{gTbTV^< 0 

<£U:ttU V_ITO©«BEftT^otx MC f b^^bT-^comiE^teTi- 
5,fet,7-W©MC liCf b fc©|fl^;ftfc::}3tt5«jBEV_s ttt, 
10 r©ttC f b ©«ff©fiT(uJS CTT^S i t ^©f, Vl«©t 

ttt, ^£>£#tf>V_s t©tEE©«ftiT?*5AV_B tSrJfcfcSr. 
- <©K«ilElK«)#tt«r*iJ»fi-5 - £ a*T*# So McffibKft, ±m<DV 1 <n>Wfe* b 

^-^HD a ta (m) ^^$tL^m^*7t««^fff- £ 

l&-S-*JE<&fiy#$*C 1 lc:{^«F$itfc«^*^ % A V_ s t frhi£#> hfotzMMm. 
h%tm.1rz> 0 rr.T% V_I TO©i£E©^MAV_I TOitSt, M^fl; 
20 A V_s t = AV_I TOX (C f h/ (C 1+C f b) ) tf>BB0* 

ftot, ^-MUffc^Ts »^3f^<0*filBF'liJ:fc5*^5*^ i WBfbT % £-H§if 

Ell 4Sr#flgbTm^01()^^^«if^{c:ov>TiftKi-5 o r^-g^te, 
25 ^'^^Qli3J:t^Q2H:f4pSl<Ot©«rfflV^TV'>5 0 rrtU ±|E©®E1 
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1 2©C ommo n\Z.ttfo) ^tZffife<Dmmm%;&frlX\,^Z> 0 ZZX\ -7 s - h-ft 
■^-la^Ga t e (n) Srf&ijflf tt h 7 * Q 1 ^^^$iir^ 0 ?<fi#£jfe 
Data (m) ^^©ttffi ^i6-^^LT*5< ^ £ £ «j N h7y^^Q2fct 
5 ^^figltJ&So itf>ti\ h7^^Q 2©y— XlC^£*lTV>£V 1 (01 

b.nmmmmvi a s ) ©«ffi*rwrv>< 0 h7^^Q2^7i^5 

(ITO«H) CO«BE^fc§V_I TO^ii^bTT^§ 0 _B£b/c£ 
^^Ql^fat, 7^-^ffi#m (Data (m) ) ^^Hfclt^ftfcS 

v^mra- (m^-r) £^t, &w®mciizw^bnfrm$r&*mfe-$-z 0 

±m<DM 6 ©^M«T?fi, h 7 > &X *Q2 <DMi\mJ£X*&> 5Vth com.* 1 

v ^^^v^^V^5^ y y hSrW-TSo IH2 0^#^i-§t#fF^2-e(^ 

20 r-?i%Wm(D{%W®AClteM<Dm. (Vs c) f£g^£*l,TV>5 0 

ffc£jft2T?tt, 02 0 5 h7^^Tr 2 t Upl©h7^ 

25 *55W©h7y^^Q2 0WfitffiVt hSr^feSfeftfctt, #fF^2T«, 
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©«^i©MC t ©^r- hiffcSG a t e (n) (cggfe 

©*tt5fc t tTfl, «*. tf % ( i ) ^©fl^Its^^^^^^ 
-Mft^ (2) tOWlt^^^^^ii^^v^^,^^^ ^ 

Wi^^^tC t 5-*©««jfeH:iiifc(D«t|iR6,-r, to 
(l) ^fi:C t hfe^H-s 

HI 7£#J8LTlfcej1-<5o *i\ ea©y-hj» (Gate (n) ) *«*L 
^-^ff^ (Data (m) ) ^b^IC 1 iriftrf^T, 
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*5J:W-*JRj£«rfT5. 1k\^ M<D<f- bffi. (Gate (n + i) ) \znm*m 
m t {cmffi £-tf5 0 0f fe© i#IBjaMES VTfeftVtm bteZk, I 
TO«n?Ottttife5-ttt (Vdd) bt£Z 9 ^LT, »©^-H» (Ga t 
e (n + 1) ) ©«EESr^ffe©WBEtCT»fTiaaMS:«Sr^C$*S 0 
5 *SfeioTV>5IWfc N «jffl#H£iB)£l a (g| l 5 <D I s (m) te«f£0 tegHftS*!, 
fc««fctfAi &ffli>T, ^3iE*Nfe©lii*|c*5»t5iaaiJtfi:»««fl5 (l_l s) 3r«|j£ 

ft*5, #^fefi£*ilT?te % mi 1 *5j:u?Q2 b tt 

10 (2) mmc t ^^©^M^«i-5^m^©y~ 

018l:#lLT^t5 o lB©t^oy-M (G a t e 

(n) ) ©Iff&fB^^srtia^ (l) 2:P«(cji|tJ«;#«r^$«<S«> 
©T?&5„ LT> i©ia«JCS«F^iR*«*TftJ: % ttjjftft&3BI&I s (Hi 6© I 

s ( m ) ^*t/so icmfcztitcnmt&m^x z<d b %(DMwu&&mffi&ffl7£-fz> 0 

15 rit?, SB©^- hitf ic t Sr^fSi^tH:, iism h7>^ 
*Ql^nSi©%© (Ql_n) £ x h7^^Q2tpS©fc© (Q2_p) £ 
^ffiUT*5«9, Bll9T?r±s H7^^^Ql*5«J:tJ«Q2^nM©t>© (Ql_n 

Eli 8©«^tcovvrgft0W-5. ftiu^, ia<75^-h^ (g 

20 a t e (n) ) <D«ESr» t T h 7 ^ ^ Q 1 5rt y t LT C t Icltt^ix: 

x&< 0 ^tr, /^©B^roasigsa u-c, mm (ITOt© -eo«js (V_IT 

O) tffenftmbteoTfrb^ gBO^-Hfc (Ga te (n) ) <DW£%:mfe<D 
£h«rJBv>T$*C t Ki^x. e>;h,fc«#<7>jg$ejGfrg: ( I _ 1 s ) StM^S r. b 

25 r z(Dffi7£<Dmi£fcmwu&&&±zzmm<Dmfcmt:i>ittth<D-? 
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£*«rtftW1-5„ Seoy-M (Gate (n) ) ©fltJE&ftJtfj! LT h 9 f 

5 «BE (V.ITO) tf&mmbttoXfrb, SB©f-^H^i (Data (m) ) 

M (Gate (n) ) <£«EE£0r^<E>«Ifc:W 5o ^LT, -hIBteiRW Life* 5 
^ ft3M&£jgM s l«j^£;fc,fcmmi-:Srffl^T > tic t K:*;LS>;txfcTO© 
ifiaD£«ftf (l_l s) ^Ift5rt^f5„ 

25 fc*5 % -hlBO|^JfeM^*5V>T, I TO (Indium Tin Oxide) (4, *p»E 
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l^Xte*), ^ytv-i h&&mk1rZ>m£k7 £ '< (LCD) Kl*5 
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m * <o m m 

i . is^ t > 

5 Mb, 

b?i/i?*# k 

25 4. 
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z>mm%mm<?- bm^wm^ t m < m 3 <d b ? # t 
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l o. BulBff^i^fc9©v>-fti^©T^7 i ^^ h y ^^M©^3g»© 

1 1. Mifch^ 

20 «JET?^UTV>502© h^^^^i:, 

12© h9^**tf^>ifcjl£©ISJfc:, KfSBH2© h^^^^^b-CH&fBx- 

25 ^tf— Ki: 
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i ifcfcW: 1 2 K:SB«fe©*j5*36«. 

1 6 . mmm^m^K #me L^t-fest^ 1 2 ^ia«o^^g 0 
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18. ItJlBll 1 (D WIS. *WL'P 3 * 5 * y Jl:}3 V > "T\ f&fEgf 1 ©«JEEWu fu 

•arss*^ i 7 \cmm<Djrm 0 

1 9. iSflB^lomfiESrttflH^l© h7^^^lJi^-t-S^xy^t&^ 

20 2 0. ^^l©«EE^^$*5^^y^cSSV>T, S&fB!Rltf?«BEtt % fifr 
IBM 1 © h =7 is*?* 9 (D MttftEEtt: «t o TfuiBJg 10f7 * /S^7 fcifc § 

2 1. 

26 mts 
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mmmtmmmMmt i^timii^tisi 1 <d b ? >-z?x ? t , 
mm i <d b ? ^v>x?<d?- b tT-f&ftmm^mt \^n^mm^, 
zkk?- b Kt?— b m tmmtmm ^tix^^m2(Dby>^^^ 
mum icob7 ^v*?<o>f- b ttmmmMmwmt ^ti^timmznz 
5 i%ft®mt, 

mum i<Db? #&*>><Db% izmnz mm^ £ o xmn <Dmm^n 

io 22. mmt, 

mmmtmMBMsMt ^ti^timm&tizm i<r>bv * t , 

15 ^ <d#— b i^tf- b m^mm^mm £ i ^ 2 © h ^ >- v>x * 

mum i <d b ? i/*j*?<d?- b t mmmmmmmt Ktti^nmm^ti^ 

mum i<Db7 ^j*#&*z/<d b % ictfznzmmfc ^xmmcDmm^n 
6£5f-s mumrnb. mcm^m^<D$g2(Db9i'iS7s#<DSf--bbfcmm&ft 
20 Xy mmy-bm^mmzmmistizMffimmb 

2 3 . mum^m^K #$se Li^5»M2 1 titm 2 2 ^um^m 

2 4. tuia^^^2 1 2 3 ^v^tL^^T^^-f^-^ h y ^.xs^^f^ 

25 ®^^mT-^Si-5*-feT'fcoT, 
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hj X ft 5 *^3g«©ttefc*Sfc 0 

2 6. fjt^lO, 14, 17, 1 8, 19, 20, 2 4 ©V vftbd^fBifcCD 
2 7. 
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^Ay-efts r ^f^^h^ *m<D^mw 0 

2 8. mmt, 

3 0. mmt, 

25 mmmtmi<Dmmm.nmt\c^ti^timm^ti, mm^m^^^m^tat 
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(Dm^m+mw- bm-fmm^tm< «t 5 \^<d?~ bi>mffltstbz>m3<D b 

y v^x ? t 

3 2 . ±m<Dm^ 3 o £fcte 3 i fcmmvmmmwfD&mTFm^&tm'tz 

tmmm^m^-mcD^- bm^n&m^mm£thx\,^mm^&m^^x, mmm3 
<Dbyi/i?x?&iris xmmmMfa % 5 ^mfe-tz x^^^t 
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[2 004^4^ 1 90 (1 9. 0 4. 0 4) Bffi*3FA£3 : WPS^Wft^lSEi 
6-10, 13, 14, 16, 17, 2 3., 3 OM3 1 f*N&iE £ tbfc ; ttUpHSftJO 

W#®«H2 6tt&0Ttfe>*xfc. ftbott^ottffittaEJE* U (111)] 

1. mmt, 

5 ffib, 

Sr&AsX'tl: 5 T ? *r >cf^ Y V * ^ffio*^3gBo 

2 . 3 © h 9 Vt** * O M*, tfifB^gf ^ £ ttWJO***?-^ © 
20 12 ©W^iBm^^^tb, ^rttf- £ 9 , hSr^-v^*fc^7^«8^ 

3 . mmm 3©f7 * ©y- h r±, mwi^m^m^mco^- mi -§« 

25 4. 
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t&ia««ian £ Mian 1 <z> h 9 ?<D^-bt mm 
m^tcitt^ytm^-tzz. tizzy, tmnin b7>i?x*frbtmnm\zmi 

20 7. (ffiiE^) fflgfc, 

25 mmi^h9iy^^^(D^-bt^-^^wmm^mmt\^ti^timm^ti, 
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10 8. (iiEt) fEf 3©h7^^^ P i©^^5«^ld^4X 
10. (MEm) Btriaffi^l^b4Xf*7C0V^tb^OT^^^^ h V ? 

20 ^s^om^m^- b \-m<Dm.7m^n <om i o@B^<D«i& *Mx.x „ ntftBig 3 

co h ^ ^s?* * co<7*- h *Mffl~fZ> XT y zfb % 

-c, m&m3(Dh9^x^^vxm^mm^h^n^mm^nm^mi^m^^ 

25 «r^A/T?&S*^3Sff©&2iE#ifc 0 
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11. m&bs 

15 12. BUlB^m^^ W^EL^T'feSIS^JSl lfc|B«fe^^g 0 

13. mjEWi) mmt, 

Mb, 

20 m^(D^- h^B^P>tbS«ffT^UTV^^l(D b7^i?X*b, 

*&»*flas^fcaWB$&i © h7^^©^- h fcfc^H^h/g^tK tula 
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